This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



esp@eenet document view 



THERMAL POWER GENERATING TYPE ELECTRONIC DEVICE 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 



JP2001 174576 
2001-06-29 
TAKIE JIYUNSUKE 
CITIZEN WATCH CO LTD 

G04C10/00; A45C5/00; G04G1/00; H01L35/30; 
H02N 11/00 



- european: 

Application number: JP1 9990364051 19991222 
Priority number(s): 



Abstract of JP2001 1 74576 

PROBLEM TO BE SOLVED: To provide a 
structure enhancing the power generating 
efficiency of a thermo-element.,- 
SOLUTION: This electronic device is provided 
with a case 21 composed of .a heat insulating 
material, a bezel fixed to the top of the case 
and composed of a heat conductive material, a 
rear lid 24 fixed to the bottom of the case and 
composed of a heat conductive material, and 
the thermo-element 26 arranged heat- 
conductively to the bezel and the rear lid. This 
portable electronic device is characterized to 
have a band having a band member 
composed of a heat conductive material and 
increasing the temperature difference between 
the bezel and the rear lid. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a structure enhancing the power generating 
efficiency of a thermo-element. y 

SOLUTION: This electronic device is provided with a case 21 composed of a heat 
insulating material, a bezel fixed to the top of the case and composed of a heat conductive 
materia . a rear lid 24 fixed to the bottom of the case and composed of a heat conductive 
material, and the thermo-element 26 arranged heat-conductively to the bezel and the rear 
lid. This portable electronic device is characterized to have a band having a band member 
composed of a heat conductive material and increasing the temperature difference 
between the bezel and the rear lid. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the portable electronic device equipped with the 
thermo-electric generating element generated according to a temperature gradient. It is related with 
the heat generation-of-electrical-energy type electronic equipment especially carried by arms, such 
as a wrist watch. 
[0002] 

[Description of the Prior Art] The decomposition perspective view in which drawing 15 shows such 
a wrist watch, drawing 16 , and 17 are the sectional views in a different part, respectively. 
[0003] Along with the side-face periphery of the movement 5 contained by the wrist watch, many 
thermoelements 6 are arranged so that a movement 5 may be surrounded, a thermoelement 6 — each 
is electrically connected with a serial and it flows through the both ends of the train in a movement 5. 
A dial 14 is laid in the top face of a movement 5. 

[0004] Moreover, the wrist watch is equipped with the disc-like back lid 4 which serves as the case 1 
of the shape of a cylinder which consists of an adiathermic ingredient from a thermally conductive 
ingredient, and the bezel 8 which consists of an adiathermic ingredient. A movement 5 is contained 
inside a case 1 . The back lid 4 is fixed to a case 1 with four screw threads 3 through the packing 2 for 
waterproofing. Furthermore, a bezel 8 is fixed to a case 1 with four screw threads 7 through the 
packing 13 for waterproofing. A windshield 10 is fixed to a bezel 8. 

[0005] At this time, in the plane view which looked at the wrist watch from the top, namely, looked 
at it from the dial 14 side, it **** s with **** 3, and the location of 7 is arranged so that it may not be 
in agreement up and down. Therefore, thickness which met in the vertical direction of a wrist watch 
can be made thin. 

[0006] As shown in drawing 16 , each **** 7 is inserted in the stepped hole 1 1 formed in the case 1, 
and a coil spring 12 is inserted in one of the hole 1 1 of the. Upper limit ****s on the back lid 4, and 
the pressure welding of the lower limit of a spring 12 is carried out to it on the head of 7. 
[0007] Since a case 1 is an insulating material also electrically, there is risk of static electricity 
generated in a bezel 8 flowing to a movement 5 through a dial 14. Then, IC inside a movement is 
destroyed by static electricity. 

[0008] In order to prevent this, a coil spring 12 is arranged. Static electricity generated in a bezel 

flows from a lockscrew 7 from the back lid 4 from a coil spring 12 and a coil spring, and a back lid 

to a wrist. Therefore, it is prevented by static electricity that a movement is destroyed. 

[0009] Electromotive force produces such a wrist watch in a thermoelement 6 according to the 

temperature gradient between the back lid 4 which can be warmed according to the temperature of a 

wrist, and the bezel 8 cooled by the open air. This drives the movement of a clock. 

[0010] Therefore, in order to raise the generating efficiency of a thermoelement, it is necessary to 

connect a thermoelement 6 to the back lid 4 and a bezel 8 so that high heat-conduction effectiveness 

can be maintained. That is, in order to stick a thermoelement on the back lid 4 in order to make the 

temperature of a wrist transmit to a thermoelement 6, and to make outside air temperature transmit to 

a thermoelement, it is necessary to stick a thermoelement to a bezel 8. 

[0011] 

[Problem(s) to be Solved by the Invention] However, if it is in the conventional heat generation-of- 
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electrical-energy type wrist watch, there are the following problems. 

(1) Since the touch area of the bezel and the open air which are a radiator is small, air quenching of 
the bezel is not fully carried out. Therefore, since a big temperature gradient does not occur between 
a bezel and a back lid, sufficient power for making a movement drive cannot be obtained from a 
thermoelement. 

(2) Since the touch area of the back lid and wrist which are a solar collector is also small a back lid 
cannot fully warm according to temperature. Therefore, since a big temperature gradient does not 
occur between a bezel and a back lid, sufficient power for making a movement drive cannot be 
obtained from a thermoelement. 

[0012] Therefore, the first purpose of this invention is to obtain the electronic equipment which can 
raise the generating efficiency of a thermoelement. The second purpose's heightening the heat 
dissipation effectiveness of a bezel and the third purpose are to obtain the electronic equipment 
which can heighten the collection-of-heat effectiveness of a back lid 
[0013] 

[Means for Solving the Problem] Invention by claim 1 is characterized by to be fixed to the upper 
part of the case which consists of an adiathermic ingredient, and its case, to be fixed to the bezel 
which consists of a thermally conductive ingredient, and the lower part of a case, to become the back 
lid which consists of a thermally conductive ingredient, and a bezel and a back lid from the 
thermoelement arranged possible [ thermal conduction ] and a thermally conductive ingredient and 
to consist of a band equipped with the improvement member which increases the temperature ' 
gradient of a bezel and a back lid. Such a configuration can raise the generating efficiencv of a 
thermoelement. w 3 

[0014] Invention by claim 2 is the heat dissipation band member which an improvement member 
exposes to the method of outside, and the heat dissipation band member is characterized by 
connecting with a bezel possible [ thermal conduction ]. By this configuration, the heat of a bezel 
radiates heat also from propagation and the radiator material of about a bezel and a band to the 
radiator material of a band. Therefore, the temperature of a bezel becomes low conventionally and a 
temperature gradient with the back lid which can be warmed by the wrist becomes large 
Consequently, the generating efficiency of a thermoelement can be raised 

[0015] An improvement member consists of a thermally conductive ingredient and invention by 
claim 3 is a wrist and the collection-of-heat band member which can be contacted and is 
characterized by connecting the collection-of-heat band member with a back lid possible [ thermal 
conduction ]. since the heat of the collection-of-heat member of a band gets across to a back lid by 
^s configuration - a wrist - the temperature of the perimeter can be mostly brought together in a 
back hd. Therefore, since the temperature of a back lid becomes high conventionally, a temperature 
gradient with the bezel cooled by air becomes large. Consequently, the generating efficiency of a 
thermoelement can be raised. - ° ■> 

[0016] A heat dissipation band member exposes invention of claim 4 towards the side front of a 
band. Therefore since radiator material and a wrist do not contact, temperature does not get across to 
radiator material. Thereby, since radiator material cannot warm by temperature, the high air-cooling 
effectiveness is maintainable. 5 
[0017] Invention of claim 5 is covered by the heat insulation member which the background of a 
band becomes from an adiathermic ingredient. Therefore, even if a band contacts a wrist the 
temperature of a wrist is obstructed by the heat insulation member, and does not get across to 
radiator material. Thereby, since radiator material cannot warm by temperature, the high air-cooling 
effectiveness is maintainable. & 8 

[0018] Invention of claim 6 contacts possible [ a bezel and thermal conduction ] for a part of radiator 
material located near the connection section with the bezel in a band. Thereby, radiator material 
contacts a bezel possible [ thermal conduction ] certainly. 

[0019] | A part of radiator material contacts the rear face of eaves at which invention of claim 7 was 
formed in the bezel. 

[0020] A part of radiator material of invention of claim 8 contacts the side face of a bezel Since the 
touch area of radiator material and a bezel can be made large, the heat-conduction effectiveness of 
radiator material and a bezel can be raised. 
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[0021] Invention of claim 9 combines the heat insulation member which turns into radiator material 
which consists of a metal plate which can curve from flexible synthetic resin or rubber, and is taken 
as a band. 

[0022] For invention of claim 10, a heat insulation member is a wrap near the rim in alignment with 
the longitudinal direction of the band in radiator material. 

[0023] The wrap heat insulation member turned to the side front near the rim of radiator material 
from radiator material, and invention of claim 1 1 has projected it. Therefore, it is protected by the 
heat insulation member, the radiator material which consists of a metal plate cannot get damaged 
easily, and the fine sight of a portable electronic device can be maintained long. 
[0024] As for invention of claim 12, insert molding of the radiator material is carried out to a heat 
insulation member. 

[0025] Invention of claim 14 is covered by the heat insulation member which the side front of a band 
becomes from an adiathermic ingredient. Since area with which a collection-of-heat member touches 
air can be made small, air cooling of the collection-of-heat member is hardly carried out. Therefore, 
the temperature of the collection-of-heat member which was able to be warmed by the wrist is highly 
maintainable as it is. Moreover, since a heat insulation member protects a side front, a collection-of- 
heat member cannot get damaged easily. 

[0026] Invention of claim 15 touches possible [ a back lid and thermal conduction ] for a part of 
collection-of-heat member located near the connection section with the bezel in a band. 
[0027] Invention of claim 16 is fixed to a back lid possible [ thermal conduction ] by fixed means by 
which a collection-of-heat member fixes a back lid and a case, this increases components mark and 
the number of assemblers - it is fixable rattlingly that there is nothing and possible [ thermal 
conduction of a collection-of-heat member and a back lid ]. 

[0028] Invention of claim 17 is arranged in the crevice where the collection-of-heat member was 
formed in the rear face of a back lid. Thereby, a collection-of-heat member can be certainly 
positioned on a back lid. 

[0029] As for invention of claim 18, a collection-of-heat member does not project in the method of 
outside [ crevice / of a back lid ]. Therefore, a wrist is not damaged by the rim of a collection-of-heat 
member. 

[0030] Invention of claim 21 has two or more contact sections in which a collection-of-heat member 
projects towards a background from a heat insulation member. Thereby, a collection-of-heat member 
and a wrist contact certainly through the contact section. Since a collection-of-heat member can bend 
between the contact section and the contact section, a band can be flexibly incurvated along with a 
wrist. 

[003 1] It is characterized by invention of claim 24 consisting of the heat insulation band member 
which a band member turns into from an adiathermic ingredient, a heat dissipation belt member 
which was prepared in the top face, consisted of a thermally conductive ingredient, and was 
connected with the bezel, and a collection-of-heat band member which was prepared in the inferior 
surface of tongue of a heat insulation belt member, consisted of a thermally conductive ingredient, 
and was connected with the back lid. [0032] 

[Embodiment of the Invention] (First operation gestalt) The decomposition perspective view 
showing the wrist watch according [ drawing 1 ] to the first operation gestalt of this invention, 
drawing 2 , and 3 are the sectional views in a different part, respectively. 

[0033] The clock includes the case 21 of the shape of a cylinder which consists of an adiathermic 
ingredient. The disc-like back lid 24 which consists of a thermally conductive ingredient is fixed to a 
case 21 with four screw threads 23 through the packing 22 for waterproofing. The bezel 28 which 
consists of a thermally conductive ingredient is fixed to a case 21 with four screw threads 27 through 
the packing 29 for waterproofing. 

[0034] Many thermoelements 26 are arranged at the periphery of the movement 25 contained in the 
case. A thermoelement 26 flows electrically in a movement 25. a thermoelement 26 - each end 
contacts a bezel 28 and the other end contacts the back lid 24. It lets the windshield 30 fixed to the 
bezel pass like the conventional wrist watch, and the dial 34 and needle which were laid in the side 
front of a movement 25 are checked by looking. 

[0035] A case 21 is made from heat insulators, such as plastics and rubber. For example, a thermally 
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conductive low polycarbonate can be used as a material of a case 21. Moreover, a bezel 28 and the 
back lid 24 can be made from the thermally conductive high metal of stainless steel, titanium, brass, 
etc. You may make from a thermally conductive high ceramic like sapphire. 

[0036] As shown in drawing 2 , **** 27 is inserted in the stepped hole 3 1 formed in the case 21, and 
is thrust into a bezel 28. The head of a screw thread 27 is caught in the large hole of the path of a 
stepped hole 31. A coil spring 32 is inserted in one of the holes 31. The upper limit of a spring 32 
****s and the pressure welding of the lower limit is carried out to the back lid 24 on the head of 27 
The rim of the back lid 24 closes the **** insertion hole 3 1 . Since a hole 3 1 is not checked by 
hooking, the fine sight of a clock is not spoiled. Moreover, neither sand nor mud is stuck for a hole 

[0037] The decomposition perspective view and drawing 5 which show some wrist watches 
according [ drawing 4 ] to this invention are the top view, and the band which is the description of 
this invention is shown. A band 40 consists of the heat insulation band member 41 and the heat 
dissipation band member 42 on a side front on a background. 

[0038] It is made highly [ thermal conductivity ] by the heat dissipation band member 42 with the 
metal plate of the thinness which can curve. For example, the heat dissipation band member 42 can 
be made from stainless steel, titanium, brass, aluminum, etc. As shown in drawing 5 , many through 
tubes 43 are continued and formed in both the edges in alignment with the longitudinal direction of 
the heat dissipation band member 42. The heat insulation band member 41 is excellent in 
adiathermic, and is made from a flexible material. For example, the heat insulation band member 41 
can be made from synthetic resin, such as plastics material, rubber material, especially thermally 
conductive low polyurethane. 

[0039] Insert molding of the heat dissipation band member 42 is carried out to the heat insulation 
band member 41. As shown in drawing 4 and drawing 7 , the background of the heat dissipation 
band member 42 is covered with the heat insulation band member 41 . Furthermore, it is a wrap about 
each side face and side front of a rim where side-attachment-wall section 41a in alignment with the 
longitudinal direction of the band in the heat insulation band member 41 and edge 41b on a side front 
met the longitudinal direction in the heat dissipation band member 42. And the material of the heat 
insulation band member 41 enters into a through tube 43. Thereby, the reinforcement of association 
of the heat dissipation band member 42 and the heat insulation band member 41 becomes large. 
[0040] Thus, [ near / which was covered with the heat insulation band member 41 / the rim ] it 
exposes to the side front of a band 40, and the side front of the heat dissipation band member 42 
contacts the open air. Since the background of a band 40 is covered with the heat insulation band 
member 41, the temperature of a wrist is obstructed by the heat insulation band member 41, and does 
not get across to the heat dissipation band member 42. Moreover, since a rim is covered with the heat 
insulation band member 41, the heat dissipation band member 42 does not damage a pocket person's 
wrist. Moreover, edge 41b of the heat insulation band member 41 projects towards a side front from 
the heat dissipation band member 42. Therefore, even if it throws somewhere the side front of a band 
40, it is protected by edge 41b and the exposed heat dissipation band member 42 cannot get damaged 
easily. A band 40 is connected with a bezel 28. A joining segment with the bezel 28 in a band is 
shown in drawing 4 and drawing 6 The body of the heat insulation band member 41 projects to a 
longitudinal direction, and connection section 41c is formed. The lateral through tube 44 for 
connection is formed in connection section 41c. 

[0041] On the other hand, it projects from the heat insulation band member 41, and extends on 
connection section 41c, and further, along with connection section 41c, towards a background, the 
end face section of the heat dissipation band member 42 breaks, and is bent. And contact section 42a 
located in the side front of connection section 41c and contact section 42b located in the side face of 
connection section 41c are formed. On the other hand, eaves 45 and the both-sides wall 46 are 
projected and formed in the joining segment by the side of a bezel. The hole 47 which counters a 
through tube 44 is formed in a both-sides wall. As shown in drawing 6 , the joining segment of the 
band 40 containing the contact sections 42a and 42b is inserted between the both-sides walls 46 of a 
bezel. The spring rod 50 is inserted in holes 47 and 44, and a band 40 is connected with a bezel 28 
At this time, the pressure welding of the contact section 42a of the heat dissipation band member 42 
is earned out to eaves 45, and contact section 42b is stuck to the peripheral wall 51 of a bezel by 
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pressure. Therefore, the contact sections 42a and 42b are contacted by the bezel in a large area. 
Moreover, since the contact sections 42a and 42b of the heat dissipation band member 42 are located 
in the rear-face side of the eaves 45 formed in the bezel 28 and they are not visible from a pocket 
person, they do not spoil the appearance of a wrist watch. 

[0042] Since it is such structure, the heat of a bezel 28 lets the contact sections 42a and 42b pass, and 
gets across to the heat dissipation band member 42 of a band 40. Air quenching of the heat 
dissipation band member 42 is carried out Therefore, heat is radiated not only from the bezel 28 but 
from the heat dissipation band member 42. Therefore, the temperature of a bezel 28 becomes low 
conventionally and a temperature gradient with the back lid 24 which can be warmed by the wrist 
becomes large. The generating efficiency of a thermoelement 26 can be raised as a result. 
[0043] (Second operation gestalt) A longitudinal direction sectional view and drawing 10 of the 
decomposition perspective view in which drawing 8 shows the second operation gestalt of this 
invention, and drawing 9 are longitudinal direction sectional views. Drawing 8 looks at some wrist 
watches from a flesh side. It measures that the second operation gestalt gathers the collector 
efficiency of the back lid of a clock. As shown in drawing 8 and drawing 9 , a band 60 consists of a 
heat insulation band member 61 on a band side front, and a collection-of-heat band member 62 on a 
background. 

[0044] The collection-of-heat band member 62 is made highly [ thermal conductivity, such as 
stainless steel, titanium, brass, and aluminum, ] with the metal plate of the thinness which can curve. 
As shown in drawing 10 , many through tubes 63 are formed in the rim of the longitudinal direction 
both sides of the collection-of-heat band member 62. As for the heat insulation band member 61, 
adiathermic [, such as plastics material and rubber material ] is high, and it is made from a flexible 
material. For example, the heat insulation band member 61 is made from the polycarbonate which is 
thermally conductive low synthetic resin. 

[0045] Insert molding of the collection-of-heat band member 62 is carried out to the heat insulation 
band member 61, and a band 60 is constituted. As shown in drawing 8 and drawing 10 , the side face 
and rear face near the rim of both sides where the heat insulation band member 61 met the 
longitudinal direction of the band in the collection-of-heat band member 62 are covered and held, 
and the section 64 is formed. And at the time of insert molding, the synthetic resin of the heat 
insulation band member 61 enters into a through tube 63, and, thereby, a collection-of-heat band 
member and a heat insulation band member are combined strongly. 

[0046] On the other hand, the contact section 65 by the projection of a large number prolonged in a 
band longitudinal direction is formed in the rear face of the collection-of-heat band member 62. The 
contact section 65 holds, is located between the sections 64, and is continuously formed with fixed 
spacing along with the longitudinal direction of a band. As for two or more contact sections 65, it is 
desirable to form over the rear-face perimeter of a band 60. Moreover, as shown in drawing 9 and 
10, the contact section 65 holds and projects towards the background of a band 60 from the section 
64. Therefore, when a wrist is equipped with a wrist watch, two or more contact sections 65 can 
contact the skin. 

[0047] The joining segment with the bezel 59 in a band 60 is shown also in drawing 8 . The body of 
the heat insulation band member 61 projects to a longitudinal direction, and connection section 61a 
is formed. Connection section 61a The through tube 66 for connection is drilled along a longitudinal 
direction. On the other hand, the end face section of the collection-of-heat band member 62 projects 
from connection section 61a of the heat insulation band member 61, and connection section 62a is 
formed. Two holes 74 which penetrate connection section 62a on the front reverse side are located in 
a line with a longitudinal direction. 

[0048] On the other hand, the both-sides wall 68 which hangs from eaves 67 and eaves 67 is 
projected and formed in the joining segment by the side of a bezel 59. The hole 70.which counters a 
through tube 66 is formed in the both-sides wall 68. Connection section 61a of the heat insulation 
band member 61 of a band 60 is inserted between the eaves 67 of a bezel 59, and a side attachment 
wall 68, as shown in drawing 9 , the spring rod 71 is inserted in holes 70 and 66, and a band is 
connected with a bezel 59. 

[0049] And the end face section of connection section 62a of the collection-of-heat band member 62 
is inserted in the crevice 73 of the back lid 72. The **** 76 which two holes 74 formed in 
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connection section 62a let pass passes the back lid 72, and is thrust into a case 21. Therefore, 
connection section 62a of the collection-of-heat band member 62 is fixed in the crevice 73 of the 
back lid 72. Connection section 62a of the collection-of-heat band member 62 is stuck to the crevice 
73 of the back lid 72, and the heat of the collection-of-heat band member 62 is conducted on the 
back lid 72. 

[0050] Since it is such structure, if a band 60 is wound around a wrist, the temperature of a wrist will 
get across to the contact section 65. since the contact section 65 is formed over all the rear faces of a 
band 60 - a wrist - temperature is mostly brought together in the collection-of-heat band member 
62 through the contact section 65 from the perimeter. The temperature which got across to the 
collection-of-heat band member 62 gets across to the back lid 72. The back lid 72 can be wanned 
also with the heat transmitted from about [ that a wrist is contacted directly and it can warm at it ] 
and the collection-of-heat band member 62. Therefore, since the temperature of a back lid becomes 
high conventionally and the temperature gradient of a back lid and a bezel becomes large, the 
generating efficiency of a thermoelement 26 can be raised. 

[0051] Since the side front of a band 60 is covered by the heat insulation band member 61 which 
consists of an adiathermic ingredient, area which touches the air in the collection-of-heat band 
member 62 can be made small. Air cooling of the collection-of-heat band member 62 is hardly 
carried out. Therefore, the temperature of the collection-of-heat member 62 which was able to be 
wanned by the wrist is highly maintainable as it is. Moreover, since the heat insulation member 61 
protects a side front, the collection-of-heat member 62 cannot get damaged easily. Since the heat 
insulation member 61 has covered the side face of the rim in alignment with the longitudinal 
direction of the band in the collection-of-heat band member 62, and the edges-on-both-sides section 
on the back, a pocket person's wrist does not get damaged by the radiator material 62. 
[0052] Furthermore, along with the longitudinal direction of a band, much contact sections 65 are 
continuing and, thereby, the touch area of the collection-of-heat band member 62 and a wrist can be 
made large. Therefore, the heat-conduction effectiveness of the collection-of-heat band member 62 
and a wrist can be raised. Moreover, since a collection-of-heat band member can bend between the 
contact section 65 and the contact section 65, a band 60 can be flexibly incurvated along with a 
wrist. - c 

[0053] Since connection section 62a of the collection-of-heat band member 62 does not project from 
the crevice 73 of the back lid 72, it does not damage a wrist by the rim of connection section 62a. 
Moreover, since connection section 62a of the collection-of-heat band member 62 is certainly 
positioned by the crevice 73 to the back lid 72, it can do an assembly easily. And the backlash of 
connection section 62a is inhibited by the crevice 73. 

[0054] Moreover, the **** 76 for immobilization serves as a means to fix the back lid 72 to a case 
21 while being a means to fix the collection-of-heat band member 62 to the back lid 72. this 
increases components mark and the number of assemblers - it is fixable rattlingly that there is 
nothing and possible [ thermal conduction of the collection-of-heat band member 62 and the back lid 
72 ]. 

[0055] Drawing 1 1 is the decomposition perspective view showing the modification of the second 
operation gestalt. In this example, it has projected from the hole 78 with which the heat insulation 
band member 61 had the perimeter of the collection-of-heat band member 62 formed in ****, and 
only the connection 65 was formed in the heat insulation band member 61. Other structures are the 
same as the second operation gestalt. 

[0056] (Third operation gestalt) Drawing 12 is the band longitudinal direction sectional view of the 
third operation gestalt, and drawin g 13 is a longitudinal direction sectional view. This operation 
gestalt is the combination of the first and second operation gestalt. The sign of dimorphism voice is 
given to drawing and explanation of structure is omitted. 

[0057] As shown in drawing 13 , in this example, like the first operation gestalt, the heat dissipation 
band member 42 is ananged on the side front of a band, and the collection-of-heat band member 62 
is arranged like the second operation gestalt on the background of a band. The heat insulation band 
member 41 pinched between the heat dissipation band member 42 and the collection-of-heat band 
member 62 has wrapped the rim of the both sides of the longitudinal direction of the heat dissipation 
band member 42 and the collection-of-heat band member 62. 
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[0058] Air cooling of the heat of a bezel 28 is transmitted and carried out to the heat dissipation band 
member 42 of a band, and the temperature of a wrist gets across to the back lid 72 through the 
collection-of-heat band member 62. Therefore, the temperature gradient of a bezel 28 and the back 
lid 72 becomes large, and can raise the generating efficiency of a thermoelement 21 still more 
greatly. 

[0059] (Fourth operation gestalt) Drawing 14 is the side elevation showing the fourth operation 
gestalt. A heat generation-of-electrical-energy type wrist watch equipped with the band of C mold is 
shown by this example. In drawing, the left-hand side band 80 is made from, the first operation 
gestalt, and the right-hand side band 81 is made from the second operation gestalt. 
[0060] 

[Effect of the Invention] According to this invention, the temperature gradient of a bezel and a back 
lid increases and, thereby, the generating efficiency of a thermoelement can be raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat generation-of-electrical-energy type portable electronic device which is fixed to 
the upper part of the case which consists of an adiathermic ingredient, and its case, is fixed to the 
bezel which consists of a thermally conductive ingredient, and the lower part of a case, becomes the 
back lid which consists of a thermally conductive ingredient, and a bezel and a back lid from the 
thermoelement arranged possible [ thermal conduction ] and a thermally conductive ingredient, and 
consists of a band equipped with the improvement member which increases the temperature gradient 
of a bezel and a back lid. 

[Claim 2] The heat generation-of-electrical-energy type portable electronic device by claim 1 to 
which an improvement member is characterized by being connected possible [ a bezel and thermal 
conduction of the heat dissipation band member ] by the heat dissipation band member exposed to 
the method of outside. 

[Claim 3] The heat generation-of-electrical-energy type portable electronic device by claim 1 

characterized by for the improvement member having consisted of a thermally conductive 

ingredient, and connecting the collection-of-heat band member with a back lid possible [ thermal 

conduction ] by the wrist and the collection-of-heat band member which can be contacted, 

[Claim 4] The heat generation-of-electrical-energy type portable electronic device according to claim 

2 which a heat dissipation band member exposes towards the side front o£a band. 

[Claim 5] Claim 2 covered by the heat insulation member which the background of a band becomes 

from an adiathermic ingredient, or a heat generation-of-electrical-energy type portable electronic 

device given in either of 4. 

[Claim 6] A heat generation-of-electrical-energy type portable electronic device given in either of 
claims 2, 4, and 5 to which a part of radiator material located near the connection section with the 
bezel in a band contacts a bezel possible [ thermal conduction ]. 

[Claim 7] The heat generation-of-electrical-energy type portable electronic device according to claim 
6 with which a part of radiator material contacts the rear face of the eaves formed in the bezel. 
[Claim 8] The heat generation-of-electrical-energy type portable electronic device according to claim 
6 with which a part of radiator material contacts the side face of a bezel. 

[Claim 9] Claim 2 which combined the heat insulation member which turns into radiator material 
which consists of a metal plate which can curve from flexible synthetic resin or rubber, and was used 
as the band, and a heat generation-of-electrical-energy type portable electronic device given in either 
4-8. 

[Claim 10] A heat generation-of-electrical -energy type portable electronic device with a heat 
insulation member given in wrap claim 9 near the rim in alignment with the longitudinal direction of 
the band in radiator material. 

[Claim 11] The heat generation-of-electrical-energy type portable electronic device according to 
claim 10 which a wrap heat insulation member turns to a side front near the rim of radiator material 
from radiator material, and projects. 

[Claim 12] A heat generation-of-electrical-energy type portable electronic device given in either of 
claims 9-1 1 by which insert molding of the radiator material is carried out to a heat insulation 
member. 

[Claim 13] The heat generation-of-electrical-energy type portable electronic device according to 
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claim 3 which a collection-of-heat member exposes towards the background of a band. 

[Claim 14] Claim 3 covered by the heat insulation member which the side front of a band becomes 

from an adiathermic ingredient, or a heat generation-of-electrical -energy type portable electronic 

device given in either of 13. 1 

[Claim 15] A heat generation-of-electrical-energy type portable electronic device given in either of 

claims 3 and 14 which a part of collection-of-heat member located near the connection section with 

the bezel in a band contacts possible [ a back lid and thermal conduction ]. 

[Claim 16] The heat generation-of-electrical -energy type portable electronic device according to 

claim 15 by which a collection-of-heat member is fixed to a back lid possible [ thermal conduction 1 

with a fixed means to fix a back lid and a case. 

[Claim 17] The heat generation-of-electrical-energy type portable electronic device according to 
claim 16 with which a collection-of-heat member is arranged in the crevice formed in the rear face of 
a back lid. 

[Claim 18] The heat generation-of-electrical-energy type portable electronic device according to 
claim 17 with which a collection-of-heat member does not project in the method of outside 
[ crevice / of a back lid ]. 

[Claim 19] Claim 3 which combined the heat insulation member which turns into a collection-of- 
heat member which consists of a metal plate which can curve from flexible synthetic resin or rubber 
and was used as the band, and a heat generation-of-electrical-energy type portable electronic device ' 
given in either 13-17. 

[Claim 20] A heat generation-of-electrical-energy type portable electronic device with a heat 
insulation member given [ the rim in alignment with the longitudinal direction of the band in a 
collection-of-heat member ] in wrap claim 19. 

[Claim 21] The heat generation-of-electrical-energy type portable electronic device according to 
claim 20 which has the contact section in which a collection-of-heat member projects towards a 
background from a heat insulation member. 

[Claim 22] The heat generation-of-electrical-energy type portable electronic device according to 
claim 21 with which two or more contact sections continue at the predetermined spacing alone with 
the longitudinal direction of a band. 

[Claim 23] A heat generation-of-electrical-energy type portable electronic device given in either of 
claims 17-22 by which insert molding of the collection-of-heat member is carried out to a heat 
insulation member. 

[Claim 24] The heat generation-of-electrical-energy type portable electronic device by claim 1 which 
consists of the heat insulation band member which a band member turns into from an adiathermic 
ingredient, a heat dissipation belt member which was prepared in the top face consisted of a 
thermally conductive ingredient, and was connected with the bezel, and a collection-of-heat band 
member which was prepared in the inferior surface of tongue of a heat insulation belt member 
consisted of a thermally conductive ingredient, and was connected with the back lid. 
[Claim 25] The heat generation-of-electrical-energy type portable electronic device by claim 1 
characterized by being the collection-of-heat band member which the band member was prepared in 
one band and consisted of a thermally conductive ingredient, and is a heat dissipation belt member 
connected with the bezel, and was prepared in the band of another side, consisted of a thermally 
conductive ingredient, and was connected with the back lid. 

r 

[Translation done.] " 
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